In this issue of American Journal of Physiology-Heart and Circulatory Physiology, a study performed in Natarajan's laboratory [Meng et al. (14) ] is reported in which that group addressed the effects of diabetic conditions on the binding of monocytes to VSMC, and their subsequent differentiation, using in vitro, ex vivo, and in vivo methods. Hyperglycemia and the subsequent formation of advanced glycation end products (AGEs) are recognized as essential mediators in the pathogenesis of diabetic vasculopathy (4) . Diabetogenic conditions such as high glucose (HG) and activation of AGEs/ RAGE (receptor for AGEs) enhance inflammatory gene expression and proatherogenic responses in VSMCs (9, 16) . In one set of experiments, these authors (14) found that human aortic VSMCs (HVSMCs) treated with diabetic stimuli such as HG or S100B, a ligand of RAGE (19) , exhibited enhanced binding of human THP-1 monocytic cells. Moreover, these diabetic stimuli increased the expression of the adhesive chemokine fractalkaline (FKN) in HVSMCs. Previously, it was recognized that FKN and monocyte chemoattractant protein (MCP-1) are important chemokines, since they serve as mediators of the interaction between monocytes and ECs or VSMCs, and also that they play distinct roles in the development of atherosclerosis (3). Natarajan's group (14) have now demonstrated that pretreatment of HVSMCs with neutralizing antibodies to FKN or MCP-1 significantly inhibited monocyte-VSMC binding, whereas monocytes treated with FKN exhibited enhanced binding to VSMC. Against the above background, these new findings strongly suggest that in diabetic conditions, there is enhanced monocyte-VSMC binding and that this enhancement is related to the presence of increased levels of certain chemokines (i.e., FKN and MCP-1). This is supported by reports showing 1) that AGEs and S100B can increase MCP-1 expression in cultured VSMCs (9, 17) and 2) that HG conditions induce upregulations of FKN and MCP-1 in VSMCs (7).
Meng et al. (14) further investigated whether monocyte binding might be enhanced in mouse VSMCs (MVSMCs) isolated from db/db mice, a well-established model of type 2 diabetes. In a previous report by Natarajan's group (11), short-term ex vivo cultures of MVSMCs isolated from db/db mice displayed enhanced proinflammatory responses, including MCP-1 expression and monocyte binding. In the new study (14) , MVSMCs isolated from diabetic db/db mice (vs. nondiabetic control db/ϩ mice) were found to exhibit enhanced monocyte binding and increased FKN expression. Furthermore, pretreatment of db/db MVSMCs with neutralizing antibodies to MCP-1 or FKN attenuated the enhanced monocyte/ MVSMC binding. For a better indication of the possible in vivo significance, Meng et al. (14) investigated the interaction between monocytes and VSMCs using endotheliumdenuded aortas, with an exposed VSMC layer, isolated from type 2 diabetic db/db mice or type 1 diabetic streptozotocininduced mice. In each of these diabetic models, increased monocyte adhesion to endothelium-denuded aortas (viz. to the VSMC layer) was seen, and aortic FKN expression was significantly increased compared with controls. These findings are consistent with a previous report that in patients with atherosclerosis or diabetes, FKN expression is upregulated and concentrated in the medial layer of the vessel wall (21). Thus Meng et al. (14) have provided convincing evidence that an enhancement of monocyte-VSMC interaction results from the existence of a diabetic condition (which can be either type 1 or type 2) and that this enhancement is due to increased FKN and MCP-1 levels.
The pathophysiological consequences of monocyte-VSMC interaction events remain poorly characterized. Direct cell-tocell interactions between monocytes and VSMCs are known to enhance monocyte procoagulant activity and to increase the production, within both cell types, of atherosclerosis-related factors such as metalloproteinase-1 (22) . It would therefore appear that VSMC and monocytes/macrophages are not merely innocent coexisting neighbors within the vessel but that monocyte-VSMC interactions provide additional regulatory signals in the pathogenesis of atherosclerosis. Actually, almost 15 years ago, one research group noted that very few apoptotic monocytes were to be found in early atherosclerotic lesions, when VSMCs are abundant, leading them to propose that local interactions between these two cell types may protect the monocytes (10) . Moreover, a previous study by Natarajan's group (5) established that monocyte-VSMC binding served to inhibit serum deprivation-induced monocyte apoptosis, whereas both the expression in monocytes of CD36 [which correlates with the uptake of oxidized low-density lipoprotein (ox-LDL) and with foam-cell formation (8) ] and the uptake of ox-LDL by monocytes were increased under these conditions. This suggests that interactions between monocytes and VSMCs may 1) contribute to monocyte survival (antiapoptotic phenomenon) and represent part of the mechanism responsible for monocyte accumulation in early atherosclerosis after their migration to the subendothelial layer and 2) contribute to their subsequent differentiation to the macrophage phenotype and to foam-cell formation (5, 6) .
Although it seems clear that monocyte-VSMC interaction is enhanced in diabetic conditions, the functional importance of this phenomenon remains uncertain. The final experiments described by Meng et al. (14) addressed this point. The differentiation of monocytes into macrophages and their subsequent transformation to lipid-laden foam cells constitute major events in the development of atherosclerotic lesions (8). Meng et al. (14) found that the monocyte expression of CD36 was increased following coincubation with VSMCs under diabetic conditions and that the expression of CD36 in mouse monocytic cells was increased by binding to MVSMCs obtained from diabetic db/db mice (vs. those from db/ϩ mice). Collectively, the above findings strongly suggest that monocyte-VSMC interactions play important roles in the promotion of monocyte retention, in foam-cell formation, and in atherogenesis and that these events are greatly enhanced under diabetic conditions.
Since diabetes is associated with significantly accelerated rates of atherosclerosis, a proper understanding of the regulation of the binding of monocytes to VSMCs, and their subsequent differentiation, may eventually furnish new therapeutic targets for diabetes-associated atherosclerosis.
